Changes in neurotrophin responsiveness during the development of cerebellar granule neurons.
Neurotrophins and their receptors are widespread in the developing and mature CNS. Identifying the differentiation state of neurotrophin-responsive cells provides a basis for understanding the developmental functions of these factors. Studies using dissociated and organotypic cultures of rat cerebellum demonstrated that the neurotrophins brain-derived neurotrophic factor (BDNF) and neurotrophin-3 (NT-3) affect developing granule cells at distinct stages in differentiation. While early granule neurons in the external germinal layer responded to BDNF, more mature granule cells responded to NT-3. BDNF, but not NT-3, enhanced survival of granule cells in cultures of embryonic cerebella. Thus, BDNF and NT-3 have distinct sequential functions that are likely to be critical in the development of the cerebellum. BDNF may promote the initial commitment, while NT-3 may direct the subsequent maturation of granule cells.